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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an excellent picture without moire or the 
like. 

SOLUTION: The image pickup device has a plurality of pixels arranged in 
column and row directions, common circuit each of which is connected in 
common to a plurality of pixels among a plurality of pixels, a signal from a 
plurality of the pixels is outputted to a vertical output line via the common circuit 
and each position of the pixels is shifted between adjacent rows or adjacent 
columns so as to make pixel pitch of the pixels with a color filter providing a 
major component to form a luminance signal equal to each other. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]An imaging device having shifted and arranged a pixel in a contiguity 
line or a contiguity sequence in order to make equal a picture element pitch of a 
pixel in which a colored filter which serves as the main ingredients in order to 
have the following, to output a signal from said two or more pixels to a vertical 
output line via said common circuit and to form a luminance signal was installed. 
Two or more pixels arranged in a line writing direction and a column direction. 
One common circuit which carried out common connection every two or more 
pixels of said two or more pixels. 

[Claim 2]An imaging device having shifted a pixel in which a colored filter used 
as the main ingredients was installed in claim 1 in order to form a luminance 
signal 3/2 pitch, and having arranged it in a contiguity line or a contiguity 
sequence. 



[Claim 3]An imaging device having arranged said pixel on both sides of said 
common circuit in claim 2. 

[Claim 4]An imaging device, wherein a colored filter installed in a near pixel of a 
method of one of said common circuit is a color of the main ingredients which 
form a luminance signal in claim 3 and a colored filter installed in a pixel of 
another side is a color of an ingredient which forms a color-difference signal. 
[Claim 5]An imaging device, wherein said common circuit includes an amplifying 
means which amplifies and outputs a signal from said pixel in any 1 paragraph of 
claim 1 thru/or claim 4. 
[Claim 6]Claim 5 comprising: 

A transfer means by which said common circuit transmits a signal from said pixel 
to said amplifying means. 

A resetting means which resets inside of said common circuit. 

[Claim 7]An imaging device having a noise rejection means to remove a noise 

signal in said common circuit, in any 1 paragraph of claim 1 thru/or claim 6 from 

a signal from said pixel outputted via said common circuit. 

[Claim 8]An imaging system comprising: 

An imaging device of any 1 paragraph of claim 1 thru/or claim 7. 

A signal processing means which forms a luminance signal and a 



color-difference signal based on a signal from said imaging device. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the imaging device which 

picturizes a picture, and the imaging system using it. 

[0002] 

[Description of the Prior ArtJConventionally, the imaging device which performs 
predetermined processing to the signal charge accumulated in the photo-diode 
which is a photoelectric conversion part, and is outputted to a vertical output line 
exists. 

[0003]For example, there is an imaging device including the amplifying means 
which amplifies the signal charge accumulated in the photo-diode which is a 
photoelectric conversion part by a MOS transistor, and is outputted to a vertical 
output line. Since the amplifying means which amplifies a signal charge exists in 
each pixel, it is called the gain cell or APS. 

[0004]Since APS has an amplifying means and its control means in a pixel, the 



rate (area rate) of occupying to the pixel of a photoelectric conversion part, or the 

rate (numerical aperture) of occupying to the pixel of the field into which light 

enters tends to become small. Therefore, the dynamic range of an imaging 

device, sensitivity, a S/N ratio, etc. have a possibility of falling. 

[0005]Also in not a pixel including an amplifying means but the pixel containing a 

means to perform other processings, this problem is the same. 

[0006]As a method of preventing decline in the area rate by an amplifying means 

etc., and a numerical aperture, the way two or more photoelectric conversion 

parts share a common circuit including one amplifying means etc. is proposed so 

that JP,63-100879,A or JP,9-46596,A may see, for example. 

[0007] 

[Problem(s) to be Solved by the lnvention]However, it was not indicated by 

above-mentioned JP,63-100879,A or JP,9-46596,A about concrete arrangement 

with a photoelectric conversion part and a common circuit. 

[0008]An object of this invention is to provide the imaging device which has 

arrangement with the photoelectric conversion part and common circuit which 

can obtain good performance, without reducing resolution. 

[0009]An object of this invention is to provide the imaging device which has a 

noise rejection means used suitably for the above-mentioned imaging device. 

[0010] 



[Means for Solving the Problem]Two or more pixels arranged as the 1st means 
in a line writing direction and a column direction in order to solve the 
above-mentioned technical problem, It has one common circuit which carried out 
common connection every two or more pixels of two or more pixels, In order to 
make equal a picture element pitch of a pixel in which a colored filter which 
serves as the main ingredients in order to output a signal from two or more pixels 
to a vertical output line via a common circuit and to form a luminance signal was 
installed, an imaging device having shifted and arranged a pixel in a contiguity 
line or a contiguity sequence is provided. 

[001 1]A pixel in which a colored filter used as the main ingredients was installed 
in order to form a luminance signal in an imaging device explained as the 1st 
means provides an imaging device having shifted 3/2 pitch and having arranged 
in a contiguity line or a contiguity sequence as the 2nd means. 
[0012]ln an imaging device explained as the 2nd means, an imaging device 
having arranged said pixel on both sides of a common circuit is provided as the 
3rd means. 

[0013]ln an imaging device explained as the 3rd means as the 4th means, A 
colored filter installed in a near pixel of a method of one of a common circuit is a 
color of the main ingredients which form a luminance signal, and an imaging 
device, wherein a colored filter installed in a pixel of another side is a color of an 



ingredient which forms a color-difference signal is provided. 

[0014]ln an imaging device explained by any one of the 1st thru/or the 4th 

means, an imaging device, wherein a common circuit includes an amplifying 

means which amplifies and outputs a signal from a pixel is provided as the 5th 

means. 

[0015]ln an imaging device explained as the 5th means, a common circuit 
provides an imaging device including a transfer means which transmits a signal 
from a pixel to an amplifying means, and a resetting means which resets inside 
of said common circuit as the 6th means. 

[0016]An imaging device having a noise rejection means to remove a noise 
signal in a common circuit is provided as the 7th means from a signal from a 
pixel outputted via a common circuit in an imaging device explained by any one 
of the 1st thru/or the 6th means. 

[0017]An imaging system having an imaging device explained by any one of the 
1st thru/or the 7th means and a signal processing means which forms a 
luminance signal and a color-difference signal based on a signal from an 
imaging device as the 8th means is provided. 
[0018] 

[Embodiment of the lnvention]The technological background which results in this 
invention in advance of explanation of the embodiment of this invention is 



explained. In this embodiment, the photo-diode which is a photoelectric 
conversion part shall be 1 pixel. 

[0019]This invention persons considered the pixel layout in the imaging device 
which shares an amplifying means (amplifier) between two or more pixels which 
is looked at by JP,63-100879,A or JP,9-46596,A as an example of one common 
circuit mentioned above. 

[0020]The pixel layout pattern of an example of an imaging device is shown in 
drawing 10 . This example is an example which shares an amplifying means 
every two lines of the pixel arranged in the line writing direction (an, ai2, the 
direction of --), and the column direction (an, a2i, the direction of -), The 
amplifying means 204 is arranged between the two photo-diodes 203 (an, a2i 
and a-12, a22 and asi, a 4 i and a 3 2, a 4 2, -). The repeating unit cell for two lines and 
202 show the repeating unit cell for one row 201 here. However, since the 
arrangement of a photo-diode does not serve as even pitch so that clearly from 
drawing 10 , the following problems produce such arrangement. 
[0021 ]The case where the filter of a Bayer array has been arranged as shown in 
drawing 10 is considered. If sensitive luminosity (Y) is considered to human 
being's eye, G which contributes most to luminosity (Y) at least in the 
arrangement of drawing 10 is not even pitch arrangement. That is, considering 
arrangement of the photo-diode with which the filter of G is arranged, the 



distance of a-i2, the distance of a23, a23, and a32 differs. Thus, problems, such as 
a moire pattern, generate the arrangement whose G which contributes most to 
luminosity (Y) is not even pitch, and human being's eye comes to sense 
degradation of a picture remarkable. 

[0022]This invention persons found out the imaging device explained below, as 
a result of advancing examination further in view of the above-mentioned point. 
[0023] Hereafter, the embodiment of this invention is described using a drawing. 
[0024] Drawing 1 shows arrangement of a photo-diode and a common circuit. 
[0025]The photo-diode serves as arrangement which shifted 1/2 pitch by the 
adjoining spacing so that drawing 1 may show, G which is a color which serves 
as the main ingredients in order to form a luminance signal in the oddth line, and 
R which is the colors of the ingredient which forms a color-difference signal face 
each other across a common circuit, In even lines, in order to form a luminance 
signal, G which is a color used as the main ingredients, and B which is the colors 
of the ingredient which forms a color-difference signal face each other across the 
common circuit. In a line writing direction and a column direction, it becomes 
arrangement of even pitch, problems, such as a moire pattern, are solved, and G 
stops thus, impressing image deterioration for human being's eye, when G which 
contributes most to luminosity (Y) makes it the arrangement which shifted 3/2 
pitch by contiguity spacing. 



[0026]Next, the concrete pattern layout figure of the unit cell which comprises a 
common circuit portion of drawing 1 and a photo-diode in the both sides is 
shown in drawing 2 . 

[0027]What is shown in drawing 2 is created by a single crystal silicon process. 
The size of a photo-diode is an 8-micrometer angle, and the dotted line of 41 
shows it. Two photo-diodes are made into 1 set as mentioned above, and it is 
arranged at two-dimensional array form. The center of the two above-mentioned 
photo-diodes is the above-mentioned common circuit, and it is a photo-diode for 
which G is installed in left-hand side and the filter of R or B is installed in 
right-hand side. Drawing 2 is the amplifying means which used the MOS 
transistor as an example of a common circuit. A layout rule is 0.4 micrometer, 
and the area (area rate) of the photo-diode 42 which is a photoelectric 
conversion part, and an effective area product (numerical aperture) are 
57.96-micrometer 2 (60.4%) and 28.88-micrometer 2 (30.1%) respectively, and 
serve as a value in which all are very high. 

[0028]43 is a transfer gate for the photo-diodes 42-54 for G to transmit the 
electric charge from photo-diode 42' for R/B, It is MOS Tr (L= 0.4 micrometer 
and W= 1.0 micrometer), and the above-mentioned photo-diode 42 and the work 
which transmits optical stored charge to the floating diffusion 45 (following FD) 
from 42' are shown. 47 is a reset gate for resetting FD to the potential of the 



power-supply-voltage Vdd terminal 50. 46 is an input gate of MOS type source 
follower amplifier, changes the potential by the above-mentioned electric charge, 
and modulates the current which flows in from the Vdd terminal 50. 
[0029]The sum total capacity of the above-mentioned FD and an input gate is 
about 10 fF, and only the part with the above-mentioned large photo-diode 
serves as a value with said big capacity value. The signal current which received 
the above-mentioned abnormal conditions is outputted to the vertical signal wire 
49 from the selector gate 48 to which signal current is made to output selectively 
eventually. 

[0030J51 , 52, 53, and 54 are the scanning lines for supplying predetermined 
potential, and supply potential to the selector gate 48, the transfer gates 43 and 
44, and the reset gate 47, respectively. 

[0031]Next, signal processing for the noise rejection used suitably for the 
imaging device explained above is explained. 

[0032] Drawing 3 is a representative circuit schematic of this embodiment. 
Common circuit, 42, and 42' is a pixel, and 72 shows drawing 4 here the 
equivalent circuit of the unit cell 74 constituted from a common circuit and a pixel 
in the both sides. The unit cell 47 is an equivalent circuit of the pattern layout of 
the unit cell shown by drawing 2 . 

[0033]ln drawing 4 , Vdd terminal and 45 50 Floating diffusion, Reset MOS which 



is a resetting means for 63 to reset floating diffusion, Transmission MOS which is 
a transfer means for 64 and 64' to transmit the photo-diode 42 and the 
photoelectrical load from 42' which are pixels to floating diffusion, Amplification 
MOS and 66 which are amplifying means for 65 to amplify and output the 
electrical change of floating diffusion are selection MOS which is a selecting 
means for outputting the output from amplification MOS to the vertical output line 
57 selectively. It is for supplying the potential for making scanning line 54, 51, 52, 
and 53 and ********** reset MOS63, selection MOS66, transmission MOS64, and 
transmission MOS64' turn on and off. 63, 64, 64', and MOS of 65 and 66 
constitute the common circuit from the above-mentioned unit cell, moreover ~ in 
the pattern layout shown in drawing 2 - the transfer gate 43 - the transfer gate 
44 is equivalent to the gate of transmission MOS64, the reset gate 47 is 
equivalent to the gate of transmission MOS64', and the gate of reset MOS63 and 
the selector gate 48 are equivalent to the gate of selection MOS66. 
[0034]Next, noise rejection operation of this embodiment is explained using the 
timing chart of the circuit diagram of drawing 3 and drawing 4 and drawing 5 , and 
drawing 6 . 

[0035]A vertical scanning is started by clock phiV (n) showing a vertical blanking 
period as shown in drawing 5 . Signal phiTXRo-i first impressed to the reset line 
54 of the 1st line is activated during a horizontal blanking period (period when 



phiHBL is high-level), and, subsequently to the 2nd line and Mr. 3rd line ****, is 
performed. Thereby, the pixel of each line is reset by Vdd which is reset potential 
( drawing 5 ). 

[0036]As shown in drawing 6 during each horizontal period, in period Ti, signal 
phiRV becomes high-level, and the vertical signal wire 49 is reset. [ the transistor 
80 for reset linked to the vertical signal wire 49 ] One [ it / phiT N , phiTsi, and 
phiT S 2 become high-level and / each gate-transistors 82-1,82-2,82-3 ], From 
transistor 84-1,84-2 for signal read-out, and 84-3, wiring [ to Saki ] and storage 
capacitance 83-1,83-2 and 83-3 (Ctn, Ctsi, Cts2) flow with the vertical signal 
wire 57, and are reset similarly. Thereby, the electric charge which was being 
accumulated in storage capacitance 83-1,83-2 and 83-3 grade is removed. 
[0037]Subsequently, at period T 2 , signal phiTX RO impressed to the reset line 54 
becomes high-level, and the floating gate which is an input gate of the source 
follower amplifier in a pixel is reset by Vdd. 

[0038]Subsequently, by period T3, signal phiL becomes high-level, and the 
vertical signal wire 57 is grounded. [ the transistor 81 for grounding linked to the 
vertical signal wire 49 ] In order to connect storage capacitance Ctn 83-1 for 
accumulating a noise component with it to the vertical signal wire 49, phiTN is 
made high-level and the gate transistors 82-1 are made one. Then, it is set to the 
signal phiSO impressed to the selecting line 60 being high-level, When the 



current according to the potential (- Vdd) of the Groote IINGU gate flows in 
toward storage capacitance Ctn 83-1 from Vdd terminal, storage capacitance 
Ctn 83-1 comes to hold the electric charge of a noise component. 
[0039]Next, and the stored charge corresponding to the image light in the pixel 
42 is transmitted to a floating gate. [ the transfer gate for G pixels in which signal 
phiTXoo impressed to the scanning line 53 for G pixels becomes high-level and 
which has it in a pixel by period T 4 ] Then the storage capacitance connected to 
the vertical signal wire 49, phiT N by making a low level and phiTsi high-level. It is 
storage capacitance Ctsi for signal accumulation from storage capacitance Ctn 
for noise accumulation, and the electric charge of the signal of the odd number 
sequence equivalent to photo-diode an is held via the vertical signal wire 49 at 
storage capacitance Ctsl 

[0040]Subsequently, in period Ts, phiRV becomes high-level and only the 
vertical signal wire 49 is reset. Since phiSO, phiT N - phiT S 2 of other circuits are 
low level, the influence of reset does not win popularity, but the state is held. 
[0041]Next, signal phiTX R0 impressed to the reset line 54 between period T 5 and 
period T6 becomes high-level, and floating diffusion is reset by Vdd. 
[0042]Next, in period T 6 , shortly, signal phiTxoe impressed to the scanning line 
52 for R/B pixels becomes high-level, and the stored charge of pixel 42' is 
transmitted to a floating gate, Then the storage capacitance connected to the 



vertical signal wire 49, It is storage capacitance Cts2 for signal accumulation by 
making phiTs2 high-level, and the signal charge of the even number sequence 
equivalent to photo-diode a-i2 is held via the vertical signal wire 49 at storage 
capacitance Cts2. 

[0043]Thus, the electric charge of the noise component for one line, the first 
signal, and the second signal is accumulated in storage capacitance Ctn, Ctsi, 
and Cts2 for every sequence. 

[0044]Next, in order to transmit respectively the electric charge accumulated in 
storage capacitance Ctn of each sequence - Cts2 to the amplification amplifier 
86-1 to 86-3 one by one in period T 7 , One [ gate-transistors 84-1,84-2,84-3 
arranged for every sequence by making horizontal scanning pulse phiHn 
high-level one by one for every sequence with the horizontal shift register 71 ], It 
is made to flow through storage capacitance Ctn - Cts2, and the amplification 
amplifier 86-1 to 86-3 for every sequence. From the amplification amplifier 86-1 
to 86-3, the R/B ingredient to which a noise component, and the first signal and 
the second signal were outputted, and G ingredient to which the noise 
component was pulled from the first signal with the differential amplifier 87-1 was 
outputted, and the noise component was pulled from the second signal with the 
differential amplifier 87-2 is outputted. Period T 7 is also a period when 
photoelectrical load accumulation of a photo-diode is performed. 



[0045]ln not resetting without making high-level signal phiTX R0 impressed to the 
reset line 54 between period T5 and period Te, In period T6, the stored charge of 
pixel 42' is transmitted to a floating gate (the transmission electric charge from 
the pixel 42 remains), and the electric charge of two ingredients of signals of the 
signal equivalent to the pixel 42 and the signal equivalent to pixel 42' is held via 
the vertical signal wire 49 at storage capacitance C T S2. Therefore, the electric 
charge of the noise component for one line, one ingredient of signals, and two 
ingredients of signals can be accumulated in storage capacitance Ctn, Ctsi, and 
Cts2 for every sequence. In period T 7l in the amplification amplifier 86-1 to 86-3, 
and a noise component, The R/B ingredient to which the signal 1 and two 
ingredients of signals were outputted, and G ingredient to which the noise 
component was pulled from one ingredient of signals with the differential 
amplifier 87-1 was outputted, and the noise component was pulled from two 
ingredients of signals with the differential amplifier 87-2 is outputted. 
[0046]Although the above-mentioned embodiment described the thing of the 
arrangement which shifted the pixel by contiguity spacing, it may arrange by 
shifting a pixel between contiguity sequences, as shown in drawing 7 so that G 
pixel which is the main ingredients for forming a luminance signal may be made 
into even pitch. 

[0047]Although two or more pixels are arranged to one amplifying means as a 



common circuit and the unit cell is constituted from an above-mentioned 
embodiment, Even if it is except an amplifying means, digital disposal circuits, 
such as what processes the signal from two or more pixels, for example, an A/D 
conversion, (U.S. Pat. No. 5431425), and graphical data compression (Institute 
of Television Engineers of Japan vol50, no3, pp335-338-1995), may be sufficient. 
[0048]The system block figure which used the imaging device of this invention is 
shown in drawing 8 . 

[0049]lmage formation of the image light which entered through the optical 
system 21 is carried out on the imaging device 22. the signal by which 
photoelectrical change was carried out with the imaging device 22 is the digital 
disposal circuit 23 - R and G - B processing of is done, and it is recorded or 
connected to the recording system or the communication system 24 of a picture 
signal. The imaging device 22, the signal processing 23, and 
record/communication item system are controlled by the timing circuit 25 and the 
system control 26. 

[0050]The recorded signal is reproduced and displayed by necessity by the 
reversion system 27. 

[0051] Drawing 9 is an approximate account figure of the signal-processing 
system 23. 

[0052]G from the imaging device 22 and a R/B signal have a luminance signal 



and a color-difference signal formed of DSP. The low-pass ingredient of a 
luminance signal is formed from R, G, and B signal of two lines which adjoins at 
least. 

[0053]The high-frequency component of a luminance signal is formed from the 
high-frequency component of G signal of two lines which adjoins at least. 
Thereby, the good picture of color reproduction is acquired with the degree of 
high solution. 
[0054] 

[Effect of the InventionjAs explained above, according to this invention, 
sensitivity, resolution, and the large imaging device of a dynamic range can be 
obtained. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is an outline layout pattern of the imaging device of this invention. 
[Drawing 2] lt is a concrete layout pattern of the imaging device of this invention. 
[Drawing 3] It is a representative circuit schematic of the imaging device of this 
invention. 



[Drawing 4] lt is a representative circuit schematic of the imaging device of this 
invention. 

[Drawing 5] lt is a figure of the timing chart for operating the imaging device of 
this invention. 

[Drawing 6] lt is a figure of the timing chart for operating the imaging device of 
this invention. 

[Drawing 7] lt is an outline layout pattern of the imaging device of this invention. 
[Drawing 8] lt is an imaging system figure using the imaging device of this 
invention. 

[Drawing 9] lt is a figure showing the signal-processing system of the imaging 
system of drawing 7 . 

[Drawing 10] lt is an outline layout pattern of an imaging device. 
[Description of Notations] 

21 Optical system 

22 Imaging device 

23 Signal-processing system 
42 Photo-diode 

63 Reset MOS 

64 Transmission MOS 

65 Amplification MOS 



66 Selection MOS 
72 Common circuit 
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